Purification and characterization of glucocorticoid-inducible steroid esterase in rat hepatic microsomes.
A steroid esterase hydrolysing methylprednisolone 21-hemisuccinate was purified from the hepatic microsomes of rats treated with dexamethasone, a potent inducer of the esterase. The enzyme was solubilized by Lubrol WX and purified up to 30-fold over the microsomal fraction by ammonium sulfate fractionation and successive chromatographies with gel permeation, DEAE-cellulose and hydroxylapatite. The steroid esterase thus purified showed a single band and a molecular mass of 58 kDa on SDS-polyacrylamide gel electrophoregram. The enzyme appears likely to exist as two interconvertible forms, which can be distinguished by pI values, pI 4.9 and 5.1. The enzyme was completely inhibited by organic phosphates, indicating that it can be classed as a carboxylesterase (EC 3.1.1.1). Both negatively charged and uncharged esters of several steroids (methylprednisolone, hydrocortisone, deoxycorticosterone and dehydrotestosterone) as well as various non-steroidal esters including 4-nitrophenyl esters were hydrolysed by the enzyme, but none of the amides were substrates. The enzyme showed higher activity with increasing lipophilicity of the substrates. It is noticeable that the optimum pH for charged esters was 5.5, whereas the highest activity was observed around pH 7-8 for uncharged esters. When methylprednisolone 21-hemisuccinate (one of the charged esters) was used as substrate, the Km value was 2.8 mM and Vmax was 59.3 mumol/mg protein for 1 min at the optimum pH of 5.5. Regarding the methyl ester of methylprednisolone 21-hemisuccinate, Km and Vmax values were 1.8 mM and 193 mumol/mg protein/min, respectively, at the optimum pH of 7.0. On the basis of these results, the enzyme is most likely a carboxylesterase.